The Effects of Necrotizing Enterocolitis and Short
Chain Fatty Acids on the Developing Brain in Mice
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Background
➢ Necrotizing enterocolitis (NEC) is a devastating disease in
premature infants characterized by acute intestinal inflammation
and necrosis.
▪ Approximately 50% of infants that survive NEC will develop
neuronal damage resulting in developmental impairment.
➢ Studies on the effects of NEC on the neonatal brain are limited,
however it’s postulated that neurodevelopmental damage is
induced via cytokine activation of toll-like-receptor 4 (TLR4).
➢ Therapies that limit the development of NEC can potentially also
limit the neuroinflammatory changes in NEC associated brain
injury

Hypothesis
➢ We hypothesize that enteral supplementation with butyrate
attenuates NEC-induced brain injury in experimental NEC via
downregulation of inflammatory cascade.
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Results
I. Classification and Confirmation of NEC

IV. Neuro-inflammation
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Results

(A) H& E stained images of P10 terminal ileum comparing NEC, Control and NEC+ Butyrate intestinal
lining. (B) NEC grading performed using standardize NEC scoring system by Ran-Ressler et al PLoS
One 2011. NEC+ Butyrate group had significant lower score compared to NEC.
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(C) Intestinal tissue analysis showed
decrease levels of inflammatory
cytokines IL6, IL8 (CXCL1), IL-1β in
butyrate exposed pups.

(E) Increase expression of of TLR-4, IL6,
IFN-1B in NEC compared to NEC+ Butyrate
was noted in cortex and cerebellum region.
NEC group had increase expression of TNFα
in hypothalamus region. Early analysis
suggest that butyrate ameliorates
inflammatory cytokine expression in brain.

II. Evaluation of Neuro-inflammation

Conclusion
➢ Experimental NEC was associated:
✓ Increased inflammatory changes in cortex & cerebellum
✓ Increase apoptosis in cerebellum
➢ Severity of neuroinflammation correlated with severity of NEC
➢ Enteral butyrate administration significantly reduced intestinal
inflammation and neuronal injury & inflammation

Methods
➢ A standardized NEC mouse model combining enteral formula
feeding, LPS and 2x/daily hypoxia was used
➢ NEC scoring was done on hematoxylin and eosin staining(HE)
staining of terminal ileum.
➢ Quantitative reverse transcription PCR (qRT-PCR) was used to
evaluate intestinal and brain samples of TLR4 and inflammatory
cytokines (IL6, IL1β, and tumor necrosis α ).
➢ Neural damage was evaluated by immunofluorescent staining with
antibodies against markers of microglia, activated astrocytes, cell
death and proliferation. Samples were statistically compared in
GraphPad software.
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Objectives
➢ Evaluate NEC- associated cell-type and
region-specific cerebral injury
➢ Investigate the efficacy of enteral sodium
butyrate supplementation on ameliorating
NEC-associated neurological alterations
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(D):Neuronal changes in P10 mice. Immunofluorescent staining evaluating cell death (PARP),
inflammation via microglial/glial cell activation (IBA1/GFAP) and cell proliferation and differentiation
(Phospho/CNPase) comparing control vs NEC cortex, hippocampus and cerebellum. (Abbreviations:
PARP- Poly (ADP-ribose) polymerase, CNPase-2′,3′-cyclic nucleotide 3′-phosphodiesterase, PhosphoPhosphistone H3)
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